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図2Valuesarethemean±SEM.
このIP-10/CXC脇の腎障害時の役割をさらに検討する目的で，培養マ
ウス尿細管上皮細胞を用いてwoundhealingtestを施行した．その結果,抗IP-10
中和抗体投与によりwoundhealingが促進することが示された．さらに,抗IP-10
中和抗体共培養によりKi67陽性細胞で示される細胞増殖が促進された（図3).
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図3Valuesarethemean±SEM.
これらの結果より，抗IP-10中和抗体投与により腎尿細管上皮細胞の再
生ならびに増殖冗進がinvivoならびにinvitroで確認された．以上より，
IP-10/CXCR3は腎発生に関与することに加えて，腎障害時に発現が冗進する
IP-10/CXCRSは腎尿細管上皮細胞の再生や増殖に関与することが推測された．
d)まとめ
IP-10/CXCR3は腎の発生に関与するばかりではな<,腎障害時，とくに尿細管障
害に修復/再生に深く関与する因子であることが推測される．
2)IP10/CXCR3の進行性腎線維化過程における意義
抄録
Backgroud・Rbrosisisahallmarkofprogressiveorgandiseases・Interieron
(IFN)-inducibleproteinoflOkD(IPLlO/CXCLIO)isapotentchemoattractantfbr
-10-
activatedTlymphocytes,naturalkiller(NK)cells,andmonocytes.IP-10alsohas
sevelaladditionalbiologicactivitiesviaitsreceptor,CXCR3,howeveI;theinvolvement
oflP-10inthePathogenesisofI℃naldiseasesremainsuncleam
Methods・IP-lOanditsIeceptol;CXCR3wereup-Iegulatedinthecourseof
progressiverenalfibrosisinaUUOmodel.Thesefindingswereconfinnedbyevidence
thatmRNAexPIessionoflP-lOandCXCRSwasincI℃asedinresponsetoinflammatory
stimuli.TheimpactsoflP-lOonrenalfibrosiswereinvestigatedinaumlateraluleteral
obstruction(UUO)modelinCXCRadeficientmceandmicetreatedwithanti-IPL10
neutIalizingmonoclonalantibody(mAb).Anti-IP-lOmAb(Smg/kg/day)wasinjected
intravenouslyonceadayuntilthedaydsacrificeondaysl,4and7．Theeifごctsof
IP-10we肥mrtherconfinnedinculmledmbularepithelialcells.
Results.BlockadeoflP-10/CXCR3signalingpromotesrenalfibrosis4and7
daysafterⅢ℃teIalligation,asevidencedbyinceaseininterstitialfibrosisaswellasin
hydroxyprolinecontents,concomitantdecreaseinhepatocytegrowthfactor(HGF)
expl℃ssionandconverseincreaseintransfbrnnggrowthfactor(TGF)-P,indiseased
kidneys.IP-10blockadeaif℃ctedneithermacrophagenorTcellinfiltrationindiseased
kidneysinthismodel.
Conclusions.TheseresultssuggestthatlP-10viaCXCRasignalingis
responsiblefbrbalancingProfibroticTGF-e,andanti-fibroticHGEandthusmay
contlibutetoeventualanti-fibroticprocessesintheinterstitiumofthekidney.
Introduction
-ll-
RbIOsisischaracteristicinprogressiveorgandiseases,leadingtoorganiailure.
Itisnotedthatfibrosisininterstitiumisthedetenninantoftheprognosisofrenal
diseases. Accumulatingdataonamolecularbasissuggestthatmonocyte
chemoattraclantprotein (MCP)-1/macrophagechemotacticandactivating
factor/CCL2-transfbnninggrowthfactor(TGF)-6,axisisbeacommonregulatory
pathwayofchromc1℃nalinflammation,resultinginlenalfibrosis[1-4]・Incontrast,
physiologicalandadaptivemechanismstopreventorcopewithprogressivefibrosis
havebeenimplicated.FbreXamples,hepatocytegrowthfactor(HGF)amelioratesthe
imtiationandprogressionofchromcfibrosisbytheinhibitionofTGFf,expressionin
variouseXpeIimentalmodels[S-ﾌ],suggestingthatdelicatebalancebetweenTGF-B,
andHGFactivityindiseasedkidneysmaycontributetoeitherfibroticorantifibrotic
eVentS・EventhoughHGFissupposedtobeastrongcandidatefbrpreventive
mechanismsinrenalfibrosis[6],molecularunderstandingsinvoIvedinantifibrotic
processesremainlimited.
InterfEron(IFN)-inducibleproteinoflOkD(IP-10/CXCL10)identifiedasa
productofgenesinducedinresponsetolFN-Yisawell-knownmemberoftheCXC
chemokinefamily[8].OriginallyblP-lOisdescribedtobeapotentchemoattIamctant
fbractivatedTlymphocytes,namralkiller(NK)cells,andmonocytes,participatingin
Thlpredominantimmuneresponse[g].InadditiontoThlimmuneresponse,IPL10
viaitscognatereceptor,CXCR3isalsoreportedtobeinvolvedinhuman
glomemlopathy,includingmesangialproliferativeglomemlonephritis(GN),rapidly
progressiveGN,membranoproliferativeGN,lupusnephritisandnephrotoxicnepMtis
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[10-13]・Rlrth飢IP-lOplaysaroleinmaintainingthepodocytefilnctioninglomeruli
andanti-IP-lOantibodyn℃atmentexacerbatestheglomerularalterationinThyl．1
glomerulonePmtis[14]・Therefbl℃,adismbedprotectiveroleoflP-l0frominsults
mayconmbutemalterationofglomerularlesions・Incontlast,impactsoflP-lOon
progressiveinterstitiallesions,includingrenalfibrosis,arepoorlyunderstood.
ThesefindingspromptedustoexplorewhetherlP10takespartinprotection
fromlenalinsultsinprogI℃ssiverenallesions・Toaddresstmsissue,weeXaminedthe
rolesoflP-lOinrenalfibrosis,characteristictoprogressiverenallesions,inaunilateral
ureteralobstruction(UUO)modelinCXCRadeficientmiceandmicetreatedwith
anti-IP-lOneutralizinganUbodybWedescribehelethatblockadeoflP-10/CXCR3
signalingpromotesrenalfibrosis,withconcomitantdecreaseinHGFexpressionand
reverseinceaseinTGF-C,indiseasedkidneys.
MtelialsandMethMs
Animals
Micede価cientintheeXpressionofCXCR3welegeneratedbytheprocessof
genetargetinginmuIineembryonicstemcellsandabreedingcolonywasmaintained
underspecificPathogen-fiPeecondition[1司.ControlmaleBalb/cmice,agedSweeks,
wereobtainediromCharlesRiverJapan(Atsugi,Kanagawa,Japan).Allprocedul℃s
usedintheanimaleXperimentscompliedwithstandardssetoutintheGuidelinesfbrthe
CareandUseofLaboratoryAnimalsinTakara-machiCampusofKanazawaUniversityb
-13-
Unilatelalureteralobstructionmodel
ThegeneralprocedureofaUUOmodeliswelldescribedelsewhere[161.In
brief,CXCR3deficientmiceandwild-typemicewereanesthetiZedwithdiethylether
andpentobarbitalSodium.Ailankincisionwasmadeandtheleftureterwasligated
with4-Osilksumreattwopoints・ShamopeIationwasperfonnedinasimilarmanner,
exceptibrleftureteralligation.Fbrpathologicalexamination,bothobstructedand
contralatelalkidneysweleharvestedfromUUOanimalsl,4,and7daysafteruleteral
ligation.CXCR3de価cientmiceweresacrificedonly7daysafterureteralligation.
(N=6)
BIockadeoflP-lOtreatedwithanti-IP-10antibodyinrenaliilxosis
ToevaluatetheimpactoflP-10onrenalfibrosisaswellasinfiltlatesin
diseasedkidneys,anti-IPLIOmonoclonalantibody(mAb)[17](Smg/kg/day)ormouse
IgGasanegativecontrolwasadministeredtoBalb/cmalemiceintravenouslylhour
beibreuretelalligationandinjectedonceadayuntilthedayofsacrifice.This
antibodywasobtainedbyimmumzingmicewithlatCXCL10/FCfilsionprotein,and
thenscreenedbymeasuringthebindingtotheratCXCL10/Ac2Afilsionprotein.In
addition,itisco戒nnedthat伽smAbblocksmouseCXCL10-inducedchemoattractive
eff℃ct[181.Fbrpathologicalexamination,obstructedkidneysaswellascontIalateral
oneswereharvestedfromUUOanimalsl,4and7daysafterureteralligation(N=6,8,
Sfbreachgroupateachtimepoint).Sham-opelatedage-matchedmaleBalb/cmice
wereusedasanoImalcontlDI(N=6).
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Tissuepl℃paration
OnePomonoftherenaltissuewasfixedinlO%bu舵肥dfbrmalin(PH7.Z),
embeddedinparamn,cutat4IAm,stainedwithhematoxylinandeosin,periodicacid
Schiff'sreagent(PAS),orMallory-Azanandobselvedunderalightmicroscope・Two
independentobserverswithnopliorknowledgeoftheeXperimentaldesignevaluated
eachsection・MeaninterstitialfIbI℃ticarea,expressedasblueinMallory-Azan
staining,wasevaluatedfiomthewholeareaofcortexandoutermedullainthe
individualcompletesagittalkidneysectionandexpIessedasper℃entage/mmzofthe
fieldbyusingMacScopeversion6.O2(MitaniShqjiCo.,Ltd.,Filkui,Japan).
Immunohistochemicalsmdies
Theotherportionoffreshrenaltissue,embeddedinO.C.T.compoundand
snap-fiozeninn-hexanecooledwithamixmreofdryiceandacetone,wascutat6ILm
onacryostat(Tissue-Teksystems;Miles,Naperville,IL,USA).Thepresenceof
macrophagesorTcellswasdetectedimmunohistochemicallyusingratanti-mouse
F4/SOmonoclonalantibody(cloneA3-1;BMABiomedicalsAG,Augst,SwitZerland)
orratanti-mouseCD3monoclonalantibody(clonel7A2;R&DSystems,Minneapolis,
MN,USA).InterstitialiniiltratedF4/80-positivemacrophagesandCD3-positiveT
cellswerecountedinthewholeareaoftheoutermedulla,whelecellmigrationwas
maximal,andexPressedasthemeannumber±standardelTor(SEM)/m㎡.The
presenceoflPL10andCXCR3wasdemonstratedimmunohistochemicallyon
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fbnnalin-fiXed,paraffin-embeddedrenaltissuespecimensusingtheindirect
avidin-biotinylatedperoxidasecomplexmethodwithlabbitanti-mouselP-10polyclonal
antibodies(clone:sc-13951;SantaCruzBiotecmology,SantaCruz,CA,USA)and
rabbitanti-mouseCXCR3polyclonalantibodies(clone:sc-14641;SantaCruz
Biotechnology),respectivelyblnterstitialCXCR3-positivecellsandlP-10-positive
cellswerealsocountedinthewholeareaofcortexandoutermedulla,andexpressedas
themeannumber±standarderlor(SEM)/mm2.TheplesenceofTGF-C,was
demonstratedimmunohistochemicallyonibnnalin-fixed,paraffin-embeddedIenal
tissuespecimensusingtheindirectavidin-biotinylatedperoxidasecomplexmethodwith
rabbitanti-mouseTGF-C,polyclonalantibodies(clone:sc-146;SantaCruz
Biotechnology).Thepositivearead.TGF-6,wasevaluatedfiOmthewholeareaof
corteXandoutermedulla,andexpressedaspel℃entage/mmzofthefieldbyusingMac
Scopeversion6.O2.Toevaluatethespecificityoftheseantibodies,tissuespecimens
werestainedwithnonnallabbitlgG,or鋤肋miesibrTGF-P,,IP-10,qCXCR3
absorbedwiththeexcessamountofeachmoleculeorablockingpeptide.
Dualstaining
TodetenninethephenotypesofCXCR3-positivecells,dual-labeled
immunohistochemistrywasperfonned・Inbrief,fbnnalin-fIxed,paraffin-embedded
renaltissuespecimenswerefirstincubatedwithrabbitanti-murineCXCR3polyclonal
antibodies(SantaCmz),usingtheindirectavidin-biotinylatedalkalinephosphtase
compleXmethod．AfterthisProcess,spec伽enswereincubatedwithrabbit
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anti-mulineTGF-β』polyclonalantibodies(SantaCruz)usingtheindirect
avidin-biotinylatedperoxidasecomplexmethod.
Measurementofhydroxyprolinecontentsinrenaltissue
Tofilrtherqualifyrenalfibrosis,hydroxyproline(HP)contentsweremeasuled
accordingtoaprevioussmdy[19].RenaltissuewasexcisedinS-mmcubesanddried
fbrl6hatl20｡C・HPamountwascalculatedbycomparisontostandardsandthedata
wereeXpressedastheamountperrenaltissue(llg/mgtissue).Age-matchednonnal
mice(n=6)wereusedascontrols.
Proximalmbularepithelialcellcu1mleandexperimentalprocedure
Mouseproximaltubularepithelialcells(mProx24)[2qwereculml℃dinRPMI
1MO(Invitrogen,CaIlsbad,CA,USA)containinglO%heat-inactivatedietalcalfserum
(FCS),100U/mlpemcillin,andlOOILg/mlstl℃ptomycininahumidifiedatmosphel℃
(S%COz/gS%air)at37･C.Subconiluentcellsweremadequiescentbyincubation
withRPMI1640contaimngO.1%FCSibr24hours.Quiescentcellswereincubated
w肋SILMHZOzinRMIlMOcontaimngO､1%FCS.FmtheinductionoflP-10and
CXCR3,mProxZ4cellswel℃incubatedwithSILMHzOzinthepresenceoflNFY(100
ng/ml)and/ormmornecrosisfactor(TNF)-q(2Sng/ml)fbr24and72hours.
DetectionoftranscriptsoflP-lO,tllemonokineinducedbyIFN-Y(Mig),IFN-inducible
Tcelluchemoattractant(I-TAC),CXCR3,TGF-E,,andHGFindiseasedkidneysand
-17-
culturedproximaltubularepithelialcells
TodeterminetmnscriptsoflP-10,Mig,I-TAC,TGF-P,orHGRtotalRNA
wasextractediromthewholekidneybinordertoperfonnreal-timereversetranscription
polymerasechainreaction(RILPCR).cDNAwasreverse-transcriptedfiomlILgtotal
RNAfromeachmouse,byusingaSuperScriptllRNaseHIeversetlanscriptase
(Invitrogen).ReversetIanscriptionwaspeIfonnedusingthefbllowingparameters:10
minutesat2S｡C,30minutesat48｡C,andSminufsat95｡C・Similarly,totalmRNA
extraactedfiomculturedproximalmbularepithelialcellswasanalyzedfbrthedetection
ofmRNAexplession.
PCRamplificationsareperfonnedontheABIPIism7900HTSequence
DetectionSystem(AppliedBiosystems,FOsterCity,CA,USA),using384-well
microtiterplates.TheyarepeITonnedinatotalvolumeof20IAl,contaimngllll
cDNAsample,TaqManGeneExpressionAssays(AppliedBiosystems)andTaqMan
UniversalPCRMaterMix(AppliedBiosystems),usingtheumversaltemperatul℃
cycles:10minat舛｡C,fbllowingby40twotemperaml℃cycles(1Ssatg4･Candlmin
at60｡C).AssaylDsofTaqManGeneExpIessionAssayswereMInOO4382Sg_mlfbr
IP-lO[21],MmOO434946_mlibrMig[22],MmOO444662_mlfbrl-TAC[23],
MmOO441724=mlfbrTGF-B![24],MmOO11351SS_mlfbrHGF[2S],and
MmOO4469S3_mlfbrbeta-glucuromdase(GUS)[26].mRNAeXpIessionoflP-10,
TGF-P,,andHGFineachsamplewasfinallydescribedaftercon℃ctionwithGUS
eXplession・NoPCRproductwasdetectedinthereal-timeRTLPCRprocedurewithout
reversetranscription,indicatingthatthecontaminationofgenomicDNAwasnegligible.
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GelsofthePCRproductsafterquantifncationoflPL10,TGF-B,,HGForGUSby
real-timeRTPCRshowedasingleband(datanotshown).
SimilarlyltodetennineCXCR3transcripts,thecDNAproductsfmmtotal
RNAwereamplifiedbyPCR.
(S'-GAACGTCAAGTGCTAGATGCCTCG-3'
PIimers fbr CXCR3
Isense];
S'-GTACACGCAGAGCAGTGCG-3'[antisense])[27]wereusedtodetectCXCR3
transcripts・ThehousekeepinggeneGAPDHwasusedibrPCRcontrols・Scanner
analysisofphotographsoftheDNA-stainedagarosegelswasevaluatedbytheband
intensitycompalisonMGAPDHexpressionversusCXCRSexpIessionincomputer
imageanalysis.
Statisticalanalysis
ThemeanandSEMwerecalculaedonalltheparametersdetenninedinthis
smdy.StatisticalanalyseswelepelfonnedusingMannWhitneyUtestor
Kmskal-Wallistest.p<O・OSwascceptedasstatisticallysignificant.
Results
IP-10/CXCR3expressionindiseasedkidneysinaUUOmodel
TodetenninetheinvolvementoflP-10/CXCR3signalinginrealfibrosis,the
presenceoflP-lOandCXCR3wasevaluatedimmunohistochemicallyondaysl,4and
7afterunilateralligationofthekidney.IP-10wasfaintlydetectedinanonnalmouse
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kidneyorasham-operatedmousekidney(datanotshown).Incontrast,IP-10
explessionwasup-regulatedespeciallyininfiltratesininterstitiumaswellastubular
ePithelialcells・Supportingthisnotion,IP-lOmRNAwasincreased,whichIeacheda
peakonday4.AlthoughuP-regulatedexPressionoflP-lOindiseasedkidneyswasnot
alteredbytheneutlalizationoflP-10bythetreatmentofanti-IP-10antibody｡Onthe
otherside,CXCR3,acognatereceptoribrlP-10,washardlydetectedinanonnal
mousekidneyeitherbyanimmunohistochemicalanalysisorbyRTPCR(Rg2a,c,d).
IncontIast,CXCR3wasincreasedbyureteralligationasevidencedbytheincl℃asein
numberofCXCR3-positivecells(Rg2b,c)andbytheenhancedexpressionofCXCR3
mRNA・IP-10inhibitionfilrtherinceasedthenumberofCXCR3-positivecellsin
interstitiumonday7andtheexpressionofCXCR3mRNAonday4.
IP-10blockadeeXacerbatedrenalinterstitialfibrosis
TodetenninetheimpactoflP-10onprogressiverenalfibrosis,renallesions
expIessedasblueinMallory-AzanstaimngandHPcontentswereexamined.
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Valuesarethemean±SEM．*P<O.OSand**P<O.OlascompaI℃dwithlgG-treated
mlce．
Nonnalmiceorsham-operatedmicehardlyexmbitedrenaldamageincluding
renalfIbrosis.Severeinterstitialfibrosiswasobservedintheoutermedullaindiseased
kidneysinlgG-treatedmice4and7daysafterureteralligation,asevidencedby
increaseininterstitialfibrosisandinHPcontents.IP-10inhibitionurtherincreased
Ienalfibrosisindiseasedkidneysinducedbym℃にralligationascomparedwiththatof
micewithoutinhibitionoflP-10ondays4and7.Thus,IP-10blockadepromoted
progressiverenalinterstitiambrosisinkidneyb
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IncreaseinrenalinterstitialfibrosisinCXCRadefIcientmice
ToconfinntheimpactoflP-10/CXCR3signalingonprogressiverenal
fibrosis,renallesionswereexaminedinCXCR3deficientmice7daysafterureteral
ligation・RenalfibrosiswasfilrtherincIeasedindiseasedkidneysinCXCR3deficient
mice,asevidencedbyincreaseininterstitialfIbroticareaaswellasHPcontents・Itwas
similartothatobservedinmicetreatedwithanti-IP-10mAb.Thus,IP-10/CXCR3
signalingappearstoplayaroleinthepathogenesisofrenalinterstitialfibrosis.
RenalTGF-B,eXpressionwasincreasedbyanti-IP-10mAbtreatment
ToclarifythemolecularmechanismsinvoIvedinincreasedfibrogenesisby
IP-10blockade,TGF-6,,apotentfibrogemcmolecule,wasexamined.Up-regulaed
TGF-6,proteinwasdetectedmainlyinrenalmbularepithelialcellsandinfiltratesin
miceafteruretelalligation,ascompaIedwitllthatinnonnalmiceorinsham-oPeraed
mice.Impo血my,IP-lOinllibitionup-regulatedTGF-P,immunoreactivityindiseased
kidneysonday4.SimilarlybTGF-6,mRNAexpIessionwasenhancedbyureteral
ligation,whichwasfilrtheraugmentedbylP-10inhibitionondayl・Rlrthennore,to
detenninetheTGF-P｣eXpressioninCXCR3-positivecells,dualstainingwas
perfonned.DualpositivecellsibrCXCRaandTGF-P,weredetectedinrenalmbmar
cellsandinfiltratesbyureteralligation,whichwasfilrtheraugmentedbylP-10
inhibitionondays4and7．Thus,theblockadeoflP-lOup-regulatedtheeXpressionof
TGF-6,,whichmight,intum,conmbutetotheincreaseinfibrogenesisindiseased
kidneys.
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Anti-IP-10mAbtreatmenteducedtranscriPtsofHGFindiseasedkidneys
TranscriptsofHGEapotentantifibrogenicfactorbwerefilrtherevaluatedin
diseasedkidneys.TranscliptsofHGFweI℃up-regulatedindiseasedkidneysby
1℃al-timeRT-PCR,whereasthesewerefaintlydeCctedinanonnalmousekidneyora
sham-operatedmousekidney・Incontrast,transcIiptsofHGFindiseasedkidneys
WeI℃lessinducedbylP-lOblockadeonday4・Thus,theblockadeoflP-lOinhibited
theexpressionofHGEwhichmightresultintheincreaseinfibrogenesisinkidney.
InterstitialF4/80-positivemacrophagesandCD3-positiveTlymphocyteswelenot
afY℃cfdbyanti-IP-1OmAbtI℃atnlent
SincelPLlOisapotentchemoattractantibractivatedTlymphocytesand
macrOphages,whetherlP-10hasimpactsoninterstitialcellinfiltrationwaseXamined.
WsitivecellsfbrFU/SOorCD3wel℃countedondaysl,4and7.IWSO-positive
macrophagesinfiltIatedmainlyintlleoutermedullaindiseasedkidneys・Thenumber
ofinfiltraatedFa/80-positivemacrophagesininterstitiumdidnotdiff造rbyanti-IP-10
mAbtI℃atmentatanytimepointafteru肥telalligation.SimilartoF4/SO-positive
macrophages,thenumberofi鮒加atedCD3-positiveTlymphocytesindiseased
kidneysinmicetretedwithanti-IP-lOmAbwasnotstatisticallydiff造肥ntfromthat
observedinmicetreatedwithlgG・Therefble,IP-10blockadeafY℃ctedneither
macrophagenorTcellinfiltrationindiseasedkidneysatleastinthisparticularmodel.
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Anti-IP-lOmAbn℃atmentreducedtranscriptsofMigindiseasedkidneys
TodetenninewhetherMigandl-TAC,otherligandsofCXCR3,were
concernedwithanti-IP-lOtreatment,transcliptsofMigandl-TACwereevaluatedby
Ieal-timeRTPCR・TheeXpressionsofMigandl-TACwerehardlydetectedina
nonnalmousekidneyby肥al-timeRTLPCR・Incontrast,theexpressionofMigand
I-TACwasincl℃asedbyureteralligation・TIanscriptsofMigindiseasedkidneyswere
down-regulatedbyIP-10blockadeonday4,whereaslP-lOinhibitionfailedtochange
theeXpressionofl-TAC.
ExpressionoflP-10/CXCR3inculmredrenalmbularepithelialcells
Next,whethermbularepithelialcellsarecapableofpoducinglP-1Oor
expressingCXCR3inresponsetoinilammatorystimuliincludinglNF-Y,TNF-qand
HZOzwasexaminedinmProxZ4cells.TranscliptsoflP-10we肥伽ntlydeectedin
mProx24cellswithoutstimulation・However,transcliptsoflP-10wereup-regulated
inresponsetoINF-Y,whichwasm曲eraugmentatedbytheco-eXistenceofTNF-a．
SimilarlylCXCR3expIessionwashardlydetectedwithoutstimulation・BycontIast,
INF-YenhancedtheeXpressionofCXCR3mRNA・Theseresultsareco耐nnativeto
ourfindingsthatlPL10andCXCR3wereup-regulatedintubularepithelialcellsin
diseasedkidneysinaUUOmodel.
Discussion
Inthepresentstudy,weexploredtodetenninetheinhibitoryimpactsoflP-10by
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anti-IP-10mAbtreatmentonrenalfibrosisinducedbyuI℃teralligation.Wenow
reportthatinhibitionoflP-lOpromotedprogressivelenalfibrosis,concomitantlywith
up-regulationofTGF-e｣anddecreaseinHGFexpressionindiseasedkidneys.
IncreaseinrenalfibrosiswasalsoconfinnedinCXCR3deficientmice・Wealsonoed
thatanti-IP-10mAbtIeatmentaffEcedneitherIWSO-positivemacrophagesnor
CD3-positiveTcell,whichinfiltIatedintothediseasedkidneys.Takentogetherbwe
presumethatlP-1OisrequiI℃dfbranti-fibroticprocessinvolvedinprogressiverenal
insultsviabalancingHGFandTGF-6,.
ThemostcompellingpartofthissmdyisthatblockadeoflP-lOactivity
promotedrenalfibrosis・Renalfibrosis,thechalacteristictoprogressiverenaldisease,
isthedetenninant㎡prognosisofrenaldiseases.Thel℃fbre,itisofimportanceto
clarifymolecularmechamsmsinvoIvedinrenalfibrosis,therebyestablishingthe
tllerapeuticstIategiesfbrlenalfiblosis.ThusfaI;MCP-1/TGF-C,axishasbeen
establishedtoakeyroleinfIMOgenicresponsesinkidney[1,2].Supportingthis
notion,anintrinsiclegulatoryloopinwllichMCP-1stimulatesTGF-C,productionby
residentglomerularcellshasbeensuggesedintheabsenceofinfiltIatingimmune
competentcells[281.Rlrther5MCP-1blockadereducedrenalfibrosis,withthe
concomitantdecreaseinTGF-C,expression[3,4,29].InthepresentsmdyblP-10
blockadeup-regulatedTGF-B,expressionindiseasedkidneys.IP-lOproductionwas
stronglyinducedinthepresenceoflFN-YandTNF-q,bothofwhichal℃knowntobe
keymoleculesinrenalfibrosis[30-32].Collectively,oncerenalinsultsincluding
IFN-yand/orTNF-qactivatetubularepithelialcells,IP-10expressionisup-regulated.
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Thus,IP-10mighthaveaprotectiverolefbrrenalfibrosistoquenchTGF-B,-associated
fibroticprocesses.
ToexaminewhetherlP-lOblockadehasanimpactonHGFmRNA
expIessionwasanalyzedindiseasedkidneys.HGFhasbeenreportedtoattenuate
renaliIbrosisviathesuppl℃ssionofTGF-andplatelet-delivedgrowthfactor
[30-32].Wehaveuncovel℃ddown-1℃gulationofHGFeXpressionindiseasedkidneys
bylPL10IJockade,possiblyresultinginpmmotingrenaliIbrosis・WhetherTGF,
directlyreducesHGFeXpressioninrenalmbularepithelialcellsremainsunclearat
present.Inaddition,itisnotclearwhetherlP-10inducesHGFexpressioninmbular
epithelialcells.Inthisstudy,HGFexpressionwasnotdetectedintubularepithelial
cellsbyeal-timeRTPCR・However,IP-10eXpressioninresponsetolFN-and/or
TNF-mightcontributetoantifibroticpocess,withtlleup-regulationofHGFin
additiontothedecleaseinTGFindiseasedkidneys.
InhsmanuscIipt,anti-IP-lOmAbtreatmentdidnotaif℃cttheinfiltrationof
immunecomPetentcells,includingTcellsandmacrophagesonwhichCXCRais
expressed・Consistentwiththese,theblockadeoflP-10hardlyaffごctedmRNA
expressionoflPL10,Migandl-TAC.Recentsmdiesrevealedthatneutralizationof
IP-10decIeasestheinfiltrationofTcellsindiseasedorgans,includingkidneys
[15,33,34]・Therefbre,thedoseofmAbeXaminedinthisstudymightnotbesu価cient
topI℃venttheinfiltrationofTcellsormacrophages.Howeverourfindingsare
consistentwiththepreviousreportthatblockadeoflP-10enhancedtheurinarylevels
ofproteinofThyl・lglomerulonephritis[141.Inthisreport,therewerenodiff己rences
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innumbersofED1-andCDS-positiveinflannnatorycellsinglomerulibyanti-IP-10
mAbtreatment,suggestingthatlP-lOcontIibutestomaintaimngtllestrucmreandthe
filnctionofpodocytes,nottoinflammatorycells・Inthissmdy,CXCR3wasalso
up-regulaedinresponsetoIFN-inculmedmbularepithelialcellsaswellasin
diseasedkidneys・TheI℃fbI℃,anti-IP-10mAbtleatmentmayhaveanimpacton
CXCR3,atleast,expressedontubularepithelialcells,andnotonimmunecompetent
cells・Takentogether,progressiverenalfibrosiscausedbylP-10blockademightnot
resultiromthemodulatedinilammatmyresponses.
Inconclusion,blockadeoflPLIO/CXCR3promofdIenaliIbrosispossiblyby
dismrbingtheantifibroticmechanismmediatedbyinTGFandHGF.Thus,
IP-10/CXCR3mightconmbutetoanantifibrotictherapeuticstrategyinprogressive
1℃nalfibrosis.
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3）総括
IP-10/CXCR3は腎発生に関与するばかりではな<,腎線維化に至る修復機構に深
く関与する因子であることが推測される．さらに腎における抗線維化療法の新
-31-
しい標的分子としてIP-10/CXCR3の臨床応用が期待される．
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